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warm winter after winter in mid-temperate latitudes, and after
1690 years would still be going half as vigorously as at the start.
Consider how much coal would be burned in that time. Radium
gives off in its lifetime 250,000 times as much energy as can be
obtained by burning an equal amount of pure carbon. The energy
locked up inside the atoms of matter dwarfs all other known
sources of energy. In certain special experiments, atoms of ordi-
nary matter have been taken apart artificially, but no practical
means of tapping the enormous reservoirs of sub-atomic energy
have yet been discovered.

Atoms Arc Largely Empty Space
The discovery that atoms have parts led at once to the question,
How are those parts arranged? Small as they are, atoms are
mostly empty space. The alpha particles show this very clearly
when their paths are photographed. Of course, no lens will form
an image of an atom, but under certain conditions its path can
easily be photographed. The alpha particle breaks up many mole-
cules of air to form electrified ions, and on these ions water vapor
tends to condense in tiny droplets. C. T. R. Wilson perfected this
beautiful method of studying the paths of single atoms as they
shoot through the air. The air is suddenly expanded (releasing
a compressed atomizer bulb suffices) and the cooling produced by
the expansion causes moisture to collect in miniature dewdrops on
the ions formed by the speeding alpha particles. Thus the path
of the particle stands out as a narrow track of glistening water
particles.
An alpha particle crashes through atoms at such a speed that,
in proportion to mass, it possesses approximately four hundred
million times as much kinetic energy as a rifle bullet. The alpha